The native metastable fold of C1-inhibitor is stabilized by disulfide bonds.
C1-inhibitor is a member of the serpin family of proteinase inhibitors and is an important inhibitor of complement and contact system proteinases. The native protein has the characteristic serpin feature of being in a kinetically trapped metastable state rather than in the most stable state it could adopt. A consequence of this is that it readily forms loop-sheet dimers and polymers, by a mechanism believed to be the same as observed with other serpins. An unusual feature of C1-inhibitor is that it has a unique amino-terminal domain, of unknown function, held to the serpin domain by two disulfide bonds not found in other serpins. We report here that reduction of these bonds by DTT, causes a conformational change such that the reactive center loop inserts into beta-sheet A. This form of C1-inhibitor is less stable to heat and urea than the native protein, and is more susceptible to extensive degradation by trypsin. These data show that the disulfide bonds in C1-inhibitor are required for the protein to be stabilized in the metastable state with the reactive center loop expelled from beta-sheet A.